Objevtive: The aim of this study was to evaluate the incidence of metabolic syndrome, a risk factor for chronic diseases such as cardiovascular diseases, diabetes mellitus and stroke, in patients with subclinical hypothyroidism. Methods: A total of 108 patients with subclinical hypothyroidism followed in the outpatient clinic of Ordu University Faculty of Medicine Training and Research Hospital between 2015-2018 were included in the study. Height, waist circumference, weight, blood pressure, High Density lipoprotein (HDL) cholesterol and triglyceride levels and fasting blood glucose levels were recorded from the archive records of the patients. Body Mass Index (BMI) was calculated. Metabolic Syndrome (MetS) diagnoses were made according to the National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III) guidelines. Results: Of the 108 patients included in the study, 74 (68.5%) were female and 34 (31.5%) were male. The mean age of the female patients was 38.3±12.5 years and the mean age of the male patients was 40.5±11.7 years. In this study, the prevalence of MetS was 42.6% (47.3% in females and 30.8% in males) in patients with subclinical hypothyroidism. MetS incidence was 1.5 times higher in female patients than in male patients. Among all patients, the most common MetS component was low HDL cholesterol (54.6%) and abdominal obesity (52.8%). Conclusion: The incidence of MetS was higher in female patients with subclinical hypothyroidism than in male patients. In addition, close follow-up of patients with subclinical hypothyroidism in terms of Metabolic Syndrome, which is a risk factor for many chronic diseases such as diabetes mellitus, cardiovascular diseases and stroke, will benefit in reducing the mortality of patients.
Introduction
Metabolic Syndrome (MetS), as in the whole world, is a definition that includes important risk factors for diseases with high mortality rates such as diabetes mellitus, cardiovascular disease and stroke in our country (Balkau et al., 2007) . Today, the diagnosis of MetS is based on the National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III) guidelines, which is accepted by many researchers (National Cholesterol Education Program (NCEP) Expert Panel on Detection, 2002) . According to NCEP ATP III criteria, low HDL cholesterol level, high Subclinical Hypothyroid and Metabolic Syndrome triglyceride level, increased plasma glucose level, increased waist circumference and increased blood pressure are diagnosed by the presence of three and / or more of the five criteria (National Cholesterol Education Program (NCEP) Expert Panel on Detection, 2002) .
In many literature studies, the prevalence of MetS is seen between 7-46.5% in women and 8-24.2% in men in the adult population (Ford et al., 2002; Gupta et al., 2003) . However, many parameters such as age, gender, dietary habits, physical activity level, diet and genetic structure affect the prevalence of MetS. MetS is also a proinflammatory and prothrombotic state (Reaven, 1988) . In one study, it is thought that the most important reason for MetS development is decreased insulin sensitivity and increased insulin level (Grundy, 2006) . In another study, it has been observed that patients with MetS have increased mortality by reasons such as diabetes, cardiovascular diseases and stroke (Balkau et al., 2007) .
Nowadays, especially in the excess or lack of thyroid hormones, there are significant changes in the waist circumference, weight and Body Mass Index (BMI) of individuals (Lonn et al., 1998) . In addition, this poses a risk for many important diseases such as cardiovascular diseases, diabetes and stroke (Kllein, 1989) . Increased vascular resistance in hypothyroid patients may cause blood pressure development (Morkin et al., 1983) . Although the effect of TSH on adipose tissue in obese patients is not yet fully understood, In the study of Karakurt et al. (2009) the relationship between thyroid function and obesity was investigated and as a result, they stated that pituitary gland contributed to obesity independently of sT3 and sT4 by TSH.
The incidence of subclinical hypothyroidism increases with age. Especially, it is more common in women (Hollowell et al., 2002) . In a study, while it is seen in 2.9% of men, it is seen in 11.6% of women. In addition, thyroid autoantibodies are positive in most patients because of the etiologic cause of Hashimato disease, which is the underlying cause of many patients with subclinical hypothyroidism (Parle et al., 1991) . Because the diagnosis of subclinical hypothyroidism is clinically insignificant, it can often be difficult to diagnose. TSH measurement is helpful in the diagnosis of subclinical hypothyroidism with high sensitivity. With advanced age, the thyroid gland is atrophied. In these individuals, the level of sT4 decreases by 50-60%, but with the decrease in sT4 consumption, the level of sT4 can be normal. Therefore, TSH level may be moderately high in patients. Patients are diagnosed with subclinical hypothyroidism with these laboratory values (Parle et al., 1991) .
Both subclinical hypothyroidism and MetS are considered as atherogenic risk factors (Monzani et al., 2006) . In both cases, it is important to increase the tendency for hypertension, dyslipidemia and hypercoagulation in patients (Foldes et al., 2004) . The aim of this study was to evaluate the prevalence of Metabolic Syndrome, a risk factor for chronic diseases such as diabetes mellitus, cardiovascular diseases and stroke, in patients with subclinical hypothyroidism.
Methods
The records of 108 patients with subclinical hypothyroidism who were followed-up and treated at the Internal Medicine Department of Ordu University Faculty of Medicine between 2015-2018 were evaluated retrospectively. Free T4 (fT4) (N:0.8-1.8 ng/dL) and free T3 (fT3) (N:2.0-4.4 ng/dL) levels in the normal range, TSH level between 4.2-10 ng/dL all patients older than 18 years of age with a diagnosis of subclinical hypothyroidism were included.
Age, gender, waist circumference, height, weight, blood pressure, HDL cholesterol and triglyceride levels and fasting blood glucose levels were recorded. Body mass index (BMI) was calculated. BMI was calculated by dividing the patient's weight (kilograms) by the square of height (meters). According to World Health Organization (WHO) criteria for the classification of BMI <18.5 kg/m 2 , underweight; 18.5-24.9 kg/m 2 , normal; 25-29.9 kg/m 2 , overweight; 30-39,9 kg/m 2 , obese; ≥40 kg/m 2 was determined as morbid obese. In addition, the obesity frequency was defined as obesity in accordance with the WHO criteria with a BMI ≥ 30 kg/m 2 . The waist circumference was measured from the plane passing between the lower costa and the spina iliaka anterior superior, while the patient was standing (World Health Organization (WHO), 1998). Blood pressure measurements were made using the sphygmomanometer from both arms in sitting position after resting for at least 15 minutes. After 8-12 hours fasting, HDL cholesterol and triglyceride values and fasting plasma glucose levels were evaluated. MetS diagnoses were made Subclinical Hypothyroid and Metabolic Syndrome according to the National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III) guidelines (Table 1) . Patients who had three and/or more positive criteria for the five criteria in the NCEP ATP III diagnostic guideline were accepted as MetS. 
Results
The study included 108 patients with subclinical hypothyroidism. 74 patients were female (68.5%) and 34 (31.5%) were male. The mean age of the patients was 42.5±10.5 years (mean age of female patients was 38.3±12.5 years, and the mean age of male patients was 40.5±11.7 years). The clinical and laboratory features of the patients with subclinical hypothyroidism were divided into two groups according to their gender and groups were compared in terms of BMI and MetS criteria (Table  2) . Accordingly, there was a significant difference between male and female groups in height, weight, BMI, waist circumference, systolic blood pressure, diastolic blood pressure, triglyceride level and fasting plasma glucose levels (p=0.007; p=0.032; p=<0.001; p=0.023; p=<0.001; p=0.021; p=<0.001; p=<0.001). The incidence of Metabolic Syndrome and Metabolic Syndrome components were evaluated for male and female patients with subclinical hypothyroidism. Accordingly, the incidence of MetS was 42.6% (47.3% in females and 30.8% in males) in patients with subclinical hypothyroidism. MetS incidence was 1.5 times higher in female patients than in male patients. In addition, according to Metabolic Syndrome components, abdominal obesity, triglyceride elevation, fasting plasma glucose elevation and high blood pressure were higher in the female patient group (p = 0.021; p <0.001; p <0.001; p <0.001; 0.001) (Table 3) . Among all patients, the most common MetS component was low HDL cholesterol (54.6%) and abdominal obesity (52.8%). This ranking was also valid for female and male groups (The frequency of HDL cholesterol in female group was 57.3%, abdominal obesity frequency was 54.6%, HDL cholesterol in male group was 52.2%, abdominal obesity frequency was 51.3%) ( Table 3) .
Discussion
Metabolic Syndrome, hyperglycemia, elevated blood pressure, dyslipidemia, visceral obesity, insulin resistance as well as hyperuricemia, microalbuminuria, atherothrombosis tendency and vascular inflammation with many features such as cardiovascular, metabolic and renal complications are among the most common and most important causes (Oguz, 2006) . In general, a patient should be investigated for the underlying etiologic cause after the diagnosis of MetS. The most important reasons of MetS are sedentary life and obesity (Rennie et al., 2003) . In addition, thyroid function should be evaluated in these patients. In a study, it was reported that the incidence of MetS increased in patients with normal free T4 levels and diagnosed as subclinical hypothyroidism (Roos et al., 2007) . Also, in this study, it was stated that high TSH level caused insulin resistance in patients and played a role in the development of MetS. In our study, the incidence of MetS in patients with subclinical hypothyroidism was 42.6%. In another study, it was found that subclinical hypothyroidism caused glucose intolerance in patients, increased tendency to hypertension, decreased HDL level and increased LDL level (Tamer et al., 2005) . In our study, the majority of patients had low HDL levels (54.6%), hypertension (39.1%) and increased glucose (18.7%).
Turkey Metabolic Syndrome Research Group (METSAR) published a report, the average incidence of the MetS in Turkey, 33.9% (39.6% for women and 28.0% among males) has announced (Kozan et al., 2007) . According to the data of Turkish Adult Adults with Heart Disease and Risk Factors (TEKHARF), the prevalence of MetS in adults 30 years and older was 32.8% (38.6% in women and 27% in men) . Akbulut et al. (2011) found that the incidence of MetS was 30.2% in premenopausal women and 47.6% in postmenopausal women according to the NCEP ATP III criteria. Kitiş et al. (2010) found the incidence of MetS to be 31.9%. However, the incidence of MetS was higher in different literature studies. For example, Varlıbas et al. (2006) found that the frequency of MetS was 67.2% in patients who were followed up due to ischemic cerebrovascular disease in the neurology department, while Baltali et al. (2004) found the prevalence of MetS as 44.8% after coronary bypass. In our study, we found the incidence of MetS in patients with subclinical hypothyroidism as 42.6% (47.3% in women and 30.8% in men). However, in previous studies, we believe that MetS itself is an increased atherothrombotic and proinflammatory tendency because of the high Subclinical Hypothyroid and Metabolic Syndrome prevalence of MetS. However, in our study, we believe that subclinical hypothyroidism has prepared itself for the development of MetS and that it is clinically associated with MetS. In a study carried out in Japan in 2006 and NCEP ATP III criteria were applied, the incidence of MetS was determined as 14.7% in women and 26.9% in men (Miyatake et al., 2006) . According to the results of this study, the reason why our study rates are high may be due to the different nutritional habits of the countries, ethnicity, genetic factors and lifestyle characteristics.
Obesity, a component of metabolic syndrome, is an important risk factor for both cardiovascular diseases and many metabolic diseases. Demir et al. (2010) found that waist/hip ratio and BMI were higher in patients followed with MetS diagnosis and found that BMI was positively correlated with systolic blood pressure and diastolic blood pressure. In addition, in some studies, the risk of death in patients with BMI> 30 kg/m 2 was reported to be high Bloomgarden, 2003) . Also, in many studies, obesity has been reported to be included in changeable risk factors within MetS components (Bloomgarden, 2003; Misra and Khurana, 2009; Demir et al., 2010) . In our study, the most common MetS component in patients with subclinical hypothyroidism was abdominal obesity (52.8%). In a study by Tagliaferi et al. (2001) , TSH levels of obese patients were significantly higher than the control group. They reported that TSH levels were normal in proportion to the weight they had given after their diet due to obesity. However, they reported that levothyroxine treatment for obese patients with high TSH levels did not alter the weight status and lipid profiles of the patients. In the light of all these findings, it is emphasized that elevated TSH level will be a cause of obesity etiology (Tagliaferi et al., 2001) . Karakurt et al. (2009) in the study of the obese, TSH level was higher than the control group. However, no significant relationship was found between sT3-sT4 and obesity. As a result of this and similar studies, it is concluded that TSH is a risk factor independent of thyroid function in obesity (Bengel et al., 2003; Karakurt et al., 2009 ).
In addition, in some studies, subclinical hypothyroidism was not associated with MetS, but the rate of subclinical hypothyroidism was higher in the patients followed with the diagnosis of MetS than in the control group (Takashima et al., 2007) . In a study by Shanta et al. (2009) , they found the incidence of MetS in males with subclinical hypothyroidism in the Indian population, especially in female patients (21.9% versus 6.6%). In our study, the incidence of MetS in female patients with hypothyroidism was 1.5 times higher than in male patients (47.3% in females and 30.8% in males). Some literature studies recommend levothyroxine treatment for patients diagnosed with subclinical hypothyroidism and MetS components. Although Levothyroxine treatment has been shown to improve MetS components, this approach has not yet been accepted by the authorities (Fadeyev et al., 2006; Villar et al., 2007) . However, there is a need for studies that require extensive follow-up of the patients with levodyroxine treatment, which shows whether there is an improvement in MetS parameters in the long term.
Conclusion
In conclusion, the incidence of MetS was higher in women with subclinical hypothyroidism than in men. In addition, close follow-up of patients with subclinical hypothyroidism in terms of Metabolic Syndrome, which is a risk factor for many chronic diseases such as cardiovascular diseases, diabetes mellitus and stroke, will benefit in reducing the mortality of patients. 
